




PERSISTENCE OF THE MISERY INDEX IN AFRICAN 
COUNTRIES 
 
Sakiru Adebola Solarin, Multimedia University, Melaka, Malaysia  
Luis A. Gil-Alana, University of Navarra, Pamplona, Spain 




This paper deals with the analysis of the misery index in a group of 55 African countries 
by using fractional integration. In doing so, we can measure the degree of persistence of 
the index in a more flexible way than with other methods that simply use integer degrees 
of differentiation (zero or one). Our results indicate a large degree of heterogeneity across 
the countries, with some showing short memory behaviour (d = 0); others long memory 
mean reverting behaviour (0 < d < 1) and others indicating the presence of unit roots (d = 
1). Thus, shocks will have different effects depending on the country examined. We also 
find a positive relationship between the levels of persistence and income. 
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The Misery Index, also known as the Economic Discomfort Index (EDI), was proposed 
by Okun in the 1970s as a means to provide a simple but objective measure of discomfort. 
This index is obtained as the sum of the inflation rate plus the unemployment rate of an 
economy and can be considered as a reverse measure of economic well-being (Nessen, 
2008; Tang and Lean 2009). While the misery index can be regarded as a simple piece of 
construct, it provides a frugal way of appraising the character of the macroeconomy. The 
index is considered in the scientific community as a good approximation to determine the 
influence of a country's economic situation on consumer sentiment (Lovell and Tien, 
2000), 
Unfavourable macroeconomic situations including high inflation and 
unemployment rates in developing nations, are likely to generate emigration to other 
countries (Akçay, 2018). Over the years, authors have expanded the index to include 
several other macroeconomic variables (Barro, 1999; Setterfield, 2009). Supply side 
economics have offered several solutions to combat the misery index, including tax 
incentives for savings, investment, and work; human capital investment; deregulation; 
trade liberalisation and infrastructure development.  
Numerous studies have been conducted with the index (Tang and Lean, 2009; 
Wolters and Tillmann, 2015; Ali et al., 2015; Alam et al., 2016; Akçay, 2018; Isoardi and 
Gil-Alana, 2019; Albulescu and Tiwari, 2017; Caporale and Gil-Alana, 2018). One of the 
areas that has been neglected in the previous papers is the persistency of the misery index, 
which has several important implications. For example, persistency of the misery index 
means that it would take longer to revert to its long-run equilibrium after experiencing an 
economic shock. Hence, the magnitude of the uncertainty persistency will determine how 
large is the negative effect of the misery index on the economy. Therefore, the size of the 
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persistency of the misery index will determine the extent of the remedial actions needed 
by the authorities to counter the negative effect of the misery index. Moreover, if misery 
index series are difference stationary at level, there is no chance of convergence between 
them (as they are at different levels) such that any inference of convergence on the relative 
uncertainty series is at best weak (Nieswiadomy and Strazicich, 2004). The fact that the 
misery index series is persistent suggests that it is difficult to forecast future trends of 
misery index series based on their past values.  
 The aim of this paper is to make two important contributions to the existing 
papers on the misery index.  One, we provide a seminal empirical investigation on the 
persistency of the misery index. Two, we use a fractional integration, which is more 
general than other standard methods that only consider integer degrees of differentiation. 
We have focussed on 55 countries in Africa for the period, 1977-2017 because the 
continent is among the regions with the highest inflation and unemployment rates. The 
global inflation rate was 2.19% compared to the inflation rate in Sub-Saharan Africa 
which was 5.31% in the same period (World Bank, 2019). The global unemployment rate 
was 4.58% compared to the unemployment rate in Sub-Saharan Africa which was 7.31% 
in the same period (World Bank, 2019). Weaker global growth and a slump in commodity 
prices eroded economic growth in many African countries, resulting in a high 
unemployment rate. Moreover, slower economies translated into weaker exchange rates 
which, in turn, resulted in higher consumer price inflation. The main conclusion of the 
paper indicates a high degree of heterogeneity in the results across countries. Thus, we 
find evidence of anti-persistence in a single country: Guinea-Bissau; evidence of short 
memory in a group of twenty-one countries; long memory though mean reverting patterns 
in another group of twenty five countries, and finally, evidence of unit roots in eight 
countries. The results further suggest that persistence is positively associated with income 
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level among the African countries. In other words, persistence is likely to increase as 
income per capita increases among the African countries.   
The remainder of the paper is patterned as follows: Section 2 provides a brief 
overview of the methodology, which is premised on fractional integration. Section 3 
presents the data; Section 4 displays the empirical results, while Section 5 concludes the 
paper. 
 
2. Literature review 
The existing studies have considered persistence in the two traditional components of the 
misery index. Thus, for example, Bleaney and Francisco (2005) examined the estimated 
inflation persistence in 102 developing countries during 1984-2000. They showed that 
inflation persistence is particularly high in countries with severe inflationary problems. 
Other more current studies are Wolters and Tillmann (2015) and Isoardi and Gil-Alana 
(2019), investigating the degree of persistence in the inflation rates in US and Argentina, 
respectively.  
 There are also some papers that focus on inflation persistence in Africa, mainly 
in South Africa, using different sample periods and different methodologies. Rangasamy 
(2009) studied inflation persistence in South Africa since 1981 with an AutoRegressive 
Moving Average (ARMA) model, obtaining different measures of persistence in 
aggregate as well as in disaggregated data. He showed that inflation has been persistent 
until the year 2000. Balcilar et al (2016) used a fractionally integrated ARMA (ARFIMA) 
model with a Markov-Switching parameter (MS-ARFIMA) in the study of inflation 
persistence in South Africa. Using monthly data for the time period 1923-2014, they 
showed that inflation is very persistent both when it is high and when is low, although it 
is more persistent in high inflation regimes. Gil-Alana (2011) showed that South African 
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inflation is a covariance stationary process with long range dependence during the time 
period 1970:01-2008:12. He used fractional integration methods. Gupta et al. (2017) also 
studied South Africa´s inflation persistence using quantile regressions. Their results for 
the time period 1975:02 -2015:04 indicate that the size of inflation persistence vary for 
various quantiles across different monetary regimes, and the inflation persistence is close 
to the unit root in the upper quantiles. Phiri (2017) examined the changes in inflation 
before (2002: 01 - 2008: 06) and after (2008:07-2016:01) the global financial crisis. He 
showed that inflation persistence decreased after subprime crisis. Still in South Africa, 
Kabundi et al. (2019) showed that the persistence in inflation increased on the period 
1944-2001, it remained constant from 2001 to 2008 and eventually increased around 
2008. 
Recent studies on unemployment persistence have also been found in the 
literature. García-Cintado et al. (2015), Albulescu and Tiwari (2017) and Gil-Alana et al. 
(2019) have examined the persistency of the unemployment rate, in Spain, Romania and 
Turkey, respectively. Kouassi and Shlare (2018) found that, over the period 1991 to 2014, 
shocks to unemployment rate were generally permanent in countries such as South Africa. 
They also analysed the hysteresis in unemployment in Botswana and South Africa using 
panel unit root tests. Caporale and Gil-Alana (2018) analysed the unemployment in 
Africa. Using fractional integration, they examined the stochastic behaviour of 
unemployment in eleven African countries (Botswana, Ethiopia, Ghana, Kenya, Malawi, 
Mauritius, Nigeria, Senegal, South Africa, Tanzania and Zambia) from the 1960s until 
2010, finding evidence against mean reversion in all series under examination. This 
suggests that hysteresis is a plausible hypothesis for unemployment in most African 
countries. Pikoko and Phiri (2018) also analysed hysteresis for eight categories of 
unemployment in South Africa using a battery of individual and panel unit root tests. 
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Yaya et al. (2019) investigated the presence of unit roots in the unemployment rates of 
42 African countries. Their results indicated that the hysteresis hypothesis holds only in 
seven countries (Algeria, Botswana, Cabo Verde, Congo Democratic Republic, Guinea-
Bissau, Liberia and Tanzania). 
 Research on the misery index has mainly focused on the relationship, in terms 
of correlation and / or causality, between the misery index and other variables such as life 
satisfaction, health spending, economic misery, economic growth and good governance 
(Cavanaugh and King, 1988; Welsch, 2007; Tang and Lean, 2009 ; Wu et al., 2014; 
Bentley et al., 2014; Marvasti et al., 2014; Rosas and Manzetti, 2015; Ali et al., 2015; 
Alam et al., 2016; Shahbaz et al., 2016;  Saboor et al., 2017; Akçay, 2018;  Dadgar and 
Nazari, 2018).  
There are very few studies on the misery index in Africa. Tule et al. (2017), based 
on the work by Cohen et al. (2014), focussed on the economic distress index (EDI) in the 
analysis of the optimal levels of inflation and unemployment. This technique relies on the 
expectations-augmented Phillips curve and Okun’s law, distinguishing between the actual 
and natural rates of unemployment (Wiseman, 1992). They decomposed the historical 
trend of poverty level between 2002Q1 and 2016Q4 in Nigeria as it relates to the level of 
unemployment, inflation and output. 
The foregoing literature review demonstrates the following. Firstly, there is no 
study that has considered the persistency of the misery index. Secondly, the number of 
misery index papers on the African continent is limited. Thirdly, the use of fractional 








Unit root tests have been widely employed in the literature when dealing with persistence 
in time series data. Since the 80s, many test statistics have been proposed and improved 
in the context of unit roots, starting with Dickey and Fuller (ADF, 1979) and followed by 
others such as Phillips and Perron (PP, 1988), Kwiatkowski et al. (KPSS, 1992), Elliot et 
al. (ERS, 1996), Ng and Perron (NP, 2001), etc. 
 However, it has been proved in recent years that many time series are not 
necessarily neither stationary I(0) nor nonstationary I(1) but may require fractional 
degrees of differentiation. In other words, the number of differences required to get 
stationary I(0) may not necessarily be an integer value (usually 1) but any real value, 
including fractional values, i.e. a series may be I(d) with d constrained between 0 and 1, 
or even above 1. Moreover, many authors have proved that standard unit root tests such 
as those mentioned above have extremely low power if the alternatives are of a fractional 
form (Diebold and Rudebusch, 1991; Hassler and Wolters, 1994; Lee and Schmidt, 1996; 
etc.). Thus, in this paper, we consider processes of form: 
,...,2,1,)1( ==− tuxL tt
d
  (1) 
where L is the lag operator (i.e., Lxt = xt-1) and d can be any real value, and we estimate 
the differencing parameter d with the Whittle function in the frequency domain 
(Dahlhaus, 1989) by using a procedure of Robinson’s (1994) that has several relevant 
features compared to other methods. First, it behaves well in finite samples (Gil-Alana 
and Robinson, 1997) which is important taking into account the limited number of 
observations used in this application. More importantly, this method remains valid even 
in nonstationary contexts (i.e., d ≥ 0.5) and thus, it does not require preliminary 
differencing in the case of nonstationarity. Finally, it has a standard null limit distribution, 
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and it is the most efficient method in the Pitman sense against local departures from the 
null. 
 Robinson (1994) proposed a test of the null hypothesis: 
     ,dd:H oo =             (2) 
in the model given by equation (1), where do can be any real value, and where xt can be 
the errors in a regression model of form: 
     ,10 tt xty ++=     (3) 
where yt is then the observed data. The test stastistic is based on the Lagrange Multiplier 
principle and its functional form is: 


















where T is the sample size and 











































































































g(λj; τ) is a known function derived from the spectral density of ut, i.e, f((λj; τ) = σ
2/2π 
g(λj; τ); thus, in case of white noise ut, (λj; τ) = σ
2/2π, and g = 1, and ,)(minargˆ
2
j =  
and I(λj) is the periodogram of      ,ˆˆ 10 txu tt  −−=  where 0̂  and 1̂   are the 
least squares estimates of β in (3): 
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Under the null hypothesis (2), Robinson (1994) showed that 
,Tas)1,0(Nr̂ d →→     (4) 
where “ →d “ stands for convergence in distribution. This standard limit behavior is a 
special feature of this test compared with the standard unit root methods where critical 
values have to be computed numerically on a case-by-case simulation study. Moreover, 
the limit behaviour holds independently of the specific modelling assumptions for the I(0) 
disturbances ut in (1) in contrast to what happens in many other testing procedures 
(Schmidt and Phillips, 1992). 
As in other standard large-sample testing situations, the same limit behaviour can 
be obtained with other methods based on the Wald and LR tests (see, e.g. Lobato and 
Velasco, 2007) though this clearly requires a consistent estimate of d, a condition that is 
not required with the LM test proposed here. (For more details of this procedure, see 
Robinson, 1994; Gil-Alana and Robinson, 1997).  
  
4. Data and empirical results 
We have defined the misery index as the unweighted sum of the inflation and 
unemployment rates in this study. The data for the unemployment rate has been generated 
from Euromonitor International. Due to data constraints we have concentrated on 55 
African countries. The list of the selected countries are in presented in Table 1, where it 
is shown that the Congo Democratic Republic, Angola, South Sudan, Zambia and Uganda 
have the highest average misery indexes over the sample period. These countries are also 
among the biggest in terms of volatility of the index as shown by their standard deviations. 
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All return series are non-normally distributed, and a descriptive analysis of the countries 
is given in Table 2. 
 [Insert Tables 1 and 2 about here] 
 The first thing we do is to consider the following model, 
       
,...,1,0,)1(;t10ty ==−++= tuxLxt tt
d     (5) 
where yt is the observed time series (misery index); β0 and β1 are unknown coefficients 
referring respectively to an intercept and a linear time trend, and xt is supposed to be I(d) 
where d can be any real value, and ut is I(0) expressed in terms of a white noise process.
1  
We first computed the estimated values of d (and the 95% confidence bands of the 
non-rejection values of d using Robinson’s (1994) tests, under the three standard cases of 
i) no deterministic terms (i.e., β0 = β1 = 0 in (5)), ii) an intercept (β1 = 0), and iii) an 
intercept with a linear time trend (β0 and β1 estimated from the data), and select the model 
for each series based on the t-values on the estimated coefficients of the differenced 
processes. 
[Insert Table 3 about here] 
 Table 3 displays the estimated coefficients for each series. The first thing we 
observe in the table is that the time trend is statistically significant in 20 out of the 55 
countries examined, namely: Burundi, Cameroon, Cape Verde, Comoros, Congo-
Brazzavile, Côte d'Ivoire, Djibouti, Ghana, Guinea-Bissau, Lesotho, Madagascar, 
Mauritania, Mauritius, Morocco, Namibia, Niger, Senegal, Somalia, Swaziland and 
Togo, and in all cases, except for Guinea-Bissau, the time trend coefficient is found to be 
negative. If we focus on the estimated values of d, we observe that there is a single 
country, Guinea Bissau, with a significantly negative value of d, implying anti-persistence 
 
1 Allowing for autocorrelated erors throughout the model of Bloomfield (1973) produced qualitatively the 
same type of results as those reported in this work. 
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behaviour;  short memory or I(0) patterns are observed in another group of 21 countries: 
Chad (-0.35),  Burundi  (-0.14), Comoros (-0.08), Namibia  (-0.05), Swaziland  (-0.04), 
Burkina Faso  (0.00), Zimbabwe (0.00), Benin (0.05), Ghana (0.05),  Senegal (0.08),  
Congo D. Rep. (0.08), Gabon (0.10),  Togo  (0.10), Central African Republic (0.11), 
Madagascar (0.14), Mali (0.19), Somalia (0.23), Niger (0.23), Morocco (0.25),  Côte 
d'Ivoire  (0.31),  Cameroon (0.40).2  More persistent, though still mean reverting patterns 
are detected in another group of countries: Ethiopia   (0.22), Mauritania (0.26),  Congo-
Brazzavile  (0.26),  Djibouti   (0.29), Seychelles  (0.32),  Lesotho   (0.33), Libya  (0.37), 
Malawi  (0.38),  Equatorial Guinea   (0.41), South Sudan   (0.42), Eritrea  (0.43), Cape 
Verde  (0.44), Kenya  (0.46),  Egypt   (0.46), Tanzania  (0.48), Zambia  (0.49),  Mauritius  
(0.50), Sierra Leone  (0.50),  Angola  (0.50),  Rwanda  (0.51), Mozambique  (0.53), Sao 
Tomé and Príncipe (0.54), Botswana   (0.64),  Guinea (0.64), and Tunisia (0.68); finally, 
lack of mean reversion or I(1) behaviour is found in the following cases: Nigeria  (0.57), 
Gambia  (0.64), Liberia  (0.65), South Africa  (0.72),  Uganda   (0.79),  Sudan   (0.85),  
Algeria   (0.96),  and Réunion   (1.00). 
[Insert Table 4 about here] 
  A summary of the results is reported in Table 4. We observe a single country with 
evidence of anti-persistence behaviour (d < 0). A group of twenty one countries with short 
memory (d = 0) patterns; another group of twenty five countries with long memory mean 
reverting behaviour (0 < d < 1) and finally, a group of eight countries where the unit root 
hypothesis (d = 1) cannot be rejected. 
 As a robustness method, we also estimated d with a semiparametric approach (the 
local Whittle method in Robinson, 1995). The results, though not reported, are available 
from the authors upon request, and though, quantitatively, there are some small 
 
2 In all these cases the 95% confidence intervals include the value d = 0. 
12 
 
differences, generally, qualitatively the same results as those reported in Table 4 hold, 
finding evidence of anti-persistence in the case of Guinea Bissau, and evidence of unit 
roots for Liberia, South Africa, Uganda, Sudan, Algeria and Reunion, i.e., in the same 
countries as with the parametric method, the only differences referring to the cases with 
values constrained between 0 and 13.  
 As a final issue in the paper we look at the potential relationship between the 
degree of persistence in the misery index and the degree of economic development. For 
this purpose, we have grouped the countries in Table 6 according to their level of income. 
This figure shows four groups of countries according to GDP per capita (IMF, 2018) 
corresponding to each of the four quartiles: low income (Q1), lower-middle income (Q2), 
upper-middle income (Q3) and high income (Q4); and we have related them to the 
persistence of the index of misery (“d” values). Figure 1 represents the two variables 
observing a significant positive relationship between income and the degree of 
persistence in the misery index.  
One reason for the results in favour of mean reverting cases of misery index in 
several African countries can be attributed to the stationarity of GDP. Studies have 
established that the the GDP of many African countries are stationary (Ying et al., 2014; 
Solarin and Anoruo, 2015). Since GDP is one of the most important determinants of 
misery index and the most straightforward means to mitigate (economic hardship and 
discomfort, which is captured by) misery index is economic growth (Hanke, 2017), the 
index is also expected to be stationary. The changes in the index over time and in different 
countries is a reflection of the changes in a country’s economic performance. Other things 
 
3 We have also tested the persistence of the weighted misery index proposed by Di Tella et al. (2001) and 




being equal, happiness is likely to be widespread when economic growth is robust, 
inflation rate is low and jobs are abundant. (Hanke, 2017). 
The foregoing results can also be justified on the premise that African countries 
suffer some of the highest unemployment rates (Caporale and Gil-Alana, 2018) and 
inflation in the globe (World Bank, 2019). As a result, the continent has a very high rate 
of economic discomfort and economic hardships, which portend significant hindrances to 
several benefits that free market offers to its participants. Hence, it is not easy to instantly 
and significantly change misery index in the continent. 
Another reason for the going results is due to the economic and structural 
deficiencies present in many African countries. These factors that ensure the continuous 
high unemployment and inflation include corruption, policy uncertainty, infrastructural 
deficiencies, weak currency growing ever weaker, high presence of the public sector and 
incompetent leadership. All these factors serve as hindrance to the policies aimed at 
addressing misery index including raising labour productivity by investment in education 
and training of the workforce, capital stock expansion, and the enhancement of business 
efficiency. 
It is difficult to attribute the overwhelmingly evidence for stationarity to 
domination of either unemployment or inflation in the misery index although some 
studies link one of the two component to persistence or otherwise. Inflation rate series are 
likely to be mean reverting (Isoardi and Gil-Alana, 2019), while unemployment rates 
figures are likely to lack mean reversion (Caporale and Gil-Alana, 2018). We observe 
that inflation rates account for more than 50% of the misery index in 23 of the 47 countries 
with mean reverting misery index (Table 1). It is also observed that unemployment rates 
account for more than 50% of the misery index in 3 of the 8 countries with non-mean 
reverting misery index (Table 1). 
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 [Insert Table 5 and Figure 1 about here] 
 
5. Concluding comments 
In this paper we have examined the misery index in a group of 55 African countries by 
using fractional integration or I(d) tests. This methodology is very appropriate to measure 
the degree of persistence in time series in the sense that it is more general than other 
standard methods that only use integer degrees of differentiation and permits us to look 
at the mean reverting property of the data in a very flexible way. 
 Our results indicate that there exists a large degree of heterogeneity across the 
countries, with the values of d moving from a significantly negative value in the case of 
Guinea Bissau (and thus showing anti-persistence) to the unit root case in eight countries 
(Nigeria, Gambia, Liberia, South Africa, Uganda, Sudan, Algeria and Reunion) (and thus 
showing permanency of shocks). Between these, we have a group of twenty one countries 
showing I(0) or short memory behaviour (with shocks disappearing relatively fast): Chad, 
Burundi, Comoros, Namibia, Swaziland, Burkina Faso, Zimbabwe, Libya, Ghana, 
Senegal, Congo Democratic Republic, Gabon, Togo, Central African Republic, 
Madagascar, Mali, Somalia, Niger, Morocco, Côte d'Ivoire and Cameroon, and another 
group of twenty five countries with long memory mean reverting behaviour (and with the 
effects of the shocks disappearing much slower: Ethiopia, Mauritania, Congo-Brazzavile, 
Djibouti, Seychelles, Lesotho, Libya, Mali, Equatorial Guinea, South Sudan, Eritrea, 
Cape Verde, Kenya, Egypt, Tanzania, Zambia, Mauritius and Sierra Leone, Angola, 
Rwanda, Mozambique, Sao Tome, Botswana, Guinea and Tunisia. Thus, we find a lot of 
heterogeneity in the group of countries examined. Moreover, we find a significant 
positive relation between the level of income of the countries and their degree of 
persistence. This final relationship will be more deeply examined in future papers. 
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The dominant mean reverting nature of the series implies that any policy changes 
will only have a temporary effect on the misery index.  Hence, in order to address 
economic discomfort or hardship (which misery index represents), it is more appropriate 
to follow a gradual approach to reduce misery index levels, such that the average figure 
for the series is decreased over a period of time and the medium to long term figure start 
to rely more on these lower ones, until getting to a level at which the persistence stops 
being so high. 
Since it is difficult to attribute the overwhelming evidence for mean reversion to 
the domination of either unemployment or inflation in the misery index, it will appropriate 
to use economic policies to boost aggregate supply rather than just focussing on strong 
expansionary (contractionary) monetary and fiscal policies to address both 
unemployment (inflation). For instance, improving the productivity of labour will reduce 
unemployment and inflation and ultimately improve (reduce) welfare (economic 
discomfort and unhappiness) 
For the few countries with misery index not reverting to their mean levels and by 
implication, shocks resulting from new policies may persist for longer time periods. 
Hence, in these nations, robust policy actions are required to reduce misery index. Since 
three of the non-mean reverting countries are among the largest African economies (South 
Africa, Algeria and Nigeria), this implies that shocks are likely to influence the 
performance of the totality of the African economy. 
In majority of the countries with mean reverting misery index, it will be possible to use 
forecasting as a basic tool for misery index as the previous values of the index can be 
employed to accurately project its future values. Moreover, the original series of misery 
index can be included in statistical analysis without the need to take their first differences. 
Statistical approaches including ordinary least squares (OLS) which are premised on the 
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assumption that the variables are mean reversion will not generate spurious regression 
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Table 1: Sample of countries and abbreviations 
Abbrev. Country Abbrev. Country Abbrev. Country 
ALG Algeria GAB Gabon REU Réunion 
ANG Angola GAM Gambia RWA Rwanda 
BEN Benin GHA Ghana SAO Sao Tomé & Príncipe 
BOT Botswana GUI Guinea SEN Senegal 
BUR Burkina Faso GUIB Guinea-Bissau SEY Seychelles 
BURU Burundi KEN Kenya SIE Sierra Leone 
CAM Cameroon LES Lesotho SOM Somalia 
CAP Cape Verde LIB Liberia SOU South Africa 
CEN Central African 
Republic 
LIBY Libya 
SOUS South Sudan 
CHAD Chad MAD Madagascar SUD Sudan 
COM Comoros MAL Malawi SWA Swaziland 
CONG Congo Democratic 
Republic 
MALI Mali TAN 
Tanzania 
CONGB Congo-Brazzavile MAU Mauritania TOG Togo 
COT Côte d'Ivoire MAUR Mauritius TUN Tunisia 
DJI Djibouti MOR Morocco UGA Uganda 
EGY Egypt MOZ Mozambique ZAM Zambia 
EQU Equatorial Guinea NAM Namibia ZIM Zimbabwe 
ERI Eritrea NIG Niger   














Table 2: Countries and descriptive statistics 











27.64 27.10 57.90 13.90 11.52 6.56** (0.04) 1977 65.3 34.7 41 
ANG 
279.59 23.50 4153.00 9.00 782.18 476.79*** (0.00) 1977 2.7 97.3 41 
BEN 
5.47 3.60 39.60 -4.90 6.69 450.60*** (0.00) 1977 24.0 76.0 41 
BOT 
27.68 27.70 35.20 20.40 3.48 0.20 (0.90) 1977 66.6 33.4 41 
BUR 
9.09 7.50 33.70 -7.70 7.81 30.96*** (0.00) 1977 45.5 54.5 41 
BURU 
11.64 10.00 32.80 -1.50 7.57 5.00* (0.08) 1977 14.0 86.0 41 
CAM 
12.42 10.00 26.50 4.90 6.23 4.01 (0.13) 1977 55.5 44.5 41 
CAP 
17.63 16.20 33.20 8.80 6.53 5.08* (0.08) 1977 65.1 34.9 41 
CEN 
10.15 9.40 30.80 -0.90 6.53 12.89*** (0.00) 1977 60.8 39.2 41 
CHAD 
9.56 9.60 47.20 -7.70 9.33 53.89*** (0.00) 1977 58.3 41.7 41 
COM 
10.03 8.60 30.40 3.70 4.89 85.81*** (0.00) 1977 49.1 50.9 41 
CONG 
880.64 47.20 23775.90 5.40 3743.43 2076.02*** (0.00) 1977 0.4 99.6 41 
CONGB 
22.38 22.55 62.70 10.10 8.34 302.49*** (0.00) 1980 81.8 19.0 38 
COT 
14.62 12.40 36.20 8.10 6.28 57.99*** (0.00) 1977 62.0 38.0 41 
DJI 
11.04 9.60 37.30 -23.90 8.89 69.68*** (0.00) 1977 60.8 39.2 41 
EGY 
20.40 21.30 41.40 10.60 6.22 6.61** (0.04) 1977 41.5 58.5 41 
EQU 
16.70 10.40 89.90 -11.70 19.52 65.40*** (0.00) 1977 34.7 65.3 41 
ERI 
18.76 16.60 39.90 8.00 7.32 6.27** (0.04) 1991 35.9 63.7 27 
ETH 
15.33 14.30 48.20 -2.60 9.85 12.42*** (0.00) 1977 37.7 62.3 41 
GAB 
22.83 22.30 54.20 6.20 7.52 80.59*** (0.00) 1977 81.9 18.1 41 
GAM 
17.59 15.60 39.80 10.30 6.51 39.38*** (0.00) 1977 53.2 46.8 41 
GHA 
39.32 27.90 128.60 13.00 29.09 44.52*** (0.00) 1977 19.2 80.8 41 
GUI 
20.15 16.40 69.20 6.40 12.86 33.25*** (0.00) 1977 22.4 77.6 41 
GUIB 
7.42 8.35 18.70 -17.70 7.40 28.28*** (0.00) 1980 85.8 14.1 38 
KEN 
22.31 20.70 56.20 11.70 8.01 99.80*** (0.00) 1977 47.6 52.4 41 
LES 
43.76 46.10 53.70 29.10 7.53 4.07 (0.13) 1977 77.3 22.7 41 
LIB 
14.64 12.90 30.50 4.60 5.40 6.03** (0.05) 1977 50.2 49.8 41 
LIBY 




19.04 15.10 55.90 2.80 11.69 35.14*** (0.00) 1977 24.6 75.4 41 
MAL 
25.47 21.20 90.00 2.90 14.51 137.80*** (0.00) 1977 25.2 74.8 41 
MALI 
9.47 9.80 26.30 -11.80 6.73 5.86* (0.05) 1977 57.2 42.8 41 
MAU 18.59 18.55 25.90 10.40 3.97 0.65 (0.72) 1980 67.2 33.6 38 
MAUR 16.44 13.40 58.00 6.50 9.31 150.54*** (0.00) 1977 54.7 45.3 41 
MOR 16.71 16.40 26.80 9.70 5.37 3.23 (0.20) 1977 73.8 26.2 41 
MOZ 41.40 34.60 113.80 23.70 19.60 32.42*** (0.00) 1977 54.9 45.1 41 
NAM 29.73 29.70 36.80 23.40 3.14 0.76 (0.68) 1977 68.0 32.0 41 
NIG 7.69 4.30 41.20 -2.70 8.72 60.41*** (0.00) 1977 50.4 49.6 41 
NIGE 25.30 18.60 77.50 10.40 16.45 26.45*** (0.00) 1977 24.6 75.4 41 
REU 29.44 30.40 32.40 22.40 3.10 6.52** (0.04) 1996 93.7 4.9 22 
RWA 17.47 16.10 48.70 5.60 8.86 73.78*** (0.00) 1977 50.3 49.7 41 
SAO 
35.72 27.80 113.30 13.70 20.56 49.75*** (0.00) 1977 40.7 59.3 41 
SEN 
14.07 11.80 42.20 5.80 6.50 116.10*** (0.00) 1977 71.3 28.7 41 
SEY 
9.07 7.30 39.20 1.90 7.70 177.41*** (0.00) 1977 42.6 57.4 41 
SIE 
34.89 20.80 182.00 0.10 36.65 71.79*** (0.00) 1977 10.4 89.6 41 
SOM 
32.86 22.20 208.30 -4.80 35.75 324.56*** (0.00) 1977 18.1 81.9 41 
SOU 
31.03 31.20 39.70 20.20 4.57 1.30 (0.52) 1977 70.3 29.7 41 
SSOU 
56.53 25.70 391.30 12.90 84.87 119.62*** (0.00) 1996 21.2 78.7 22 
SUD 
53.70 45.20 139.60 19.90 33.64 16.16*** (0.00) 1977 32.5 67.5 41 
SWA 32.66 31.30 43.60 25.60 5.00 4.89* (0.09) 1977 68.7 31.3 41 
TAN 22.26 16.30 82.10 9.20 14.86 52.12*** (0.00) 1977 18.5 81.5 41 
TOG 6.63 3.70 41.10 -1.60 7.95 132.99*** (0.00) 1977 28.5 71.5 41 
TUN 21.23 21.00 30.20 16.50 3.23 1.42 (0.49) 1977 74.1 25.9 41 
UGA 38.55 13.00 201.60 1.90 52.61 46.18*** (0.00) 1977 7.4 92.6 41 
ZAM 49.90 34.00 314.50 3.90 53.52 354.89*** (0.00) 1977 29.5 70.5 41 
ZIM 9.31 10.25 32.20 -26.70 11.67 4.47 (0.11) 1978 84.7 15.9 40 




Table 3: Estimated coefficients for the selected model 
Abbreviation No terms An intercept A linear time trend 
ALG 0.96   (0.77,  1.28) 27.008  (5.16) ----- 
ANG 0.50   (0.27,  0.87) 132.766  (0.29) ----- 
BEN 0.05  (-0.21,  0.39) 5.474  (4.55) ----- 
BOT 0.64   (0.41,  0.95) 29.374  (14.70) ----- 
BUR 0.00  (-0.17,  0.25) 14.077  (6.15) -0.237  (-2.59) 
BURU -0.14  (-0.38,  0.27) 11.599  (15.92) ----- 
CAM 0.40 (-0.09,  0.99) 21.541  (8.58) -0.419  (-4.00) 
CAP 0.44   (0.19,  0.83) 27.483  (11.06) -0.445  (-4.17) 
CEN 0.11  (-0.16,  0.49) 10.296  (7.16) ----- 
CHAD -0.35  (-0.63,  0.04) 9.730  (22.58) ----- 
COM -0.08  (-0.30,  0.26) 14.263  (12.98) -0.202  (-4.32) 
CONG 0.08   (-0.10,  0.33) 839.62  (1.12) ----- 
CONGB 0.26  (0.05,  0.58) 27.818  (6-79) -0.311  (-1.77) 
COT 0.31 (-0.01,  0.81) 23.493  (7.63) -0.362  (-2.93) 
DJI 0.29  (0.07  0.62) 21.217  (4.62) -0.393  (-2.14) 
EGY 0.46   (0.23,  0.82) 19.600  (6.40) ----- 
EQU 0.41  (0.15,  0.85) 18.869  (2.01) ----- 
ERI 0.43  (0.16,  0.89) 15.1º49  (4-11) ----- 
ETH 0.22  (0.01,  0.57) 15.789  (5.26) ----- 
GAB 0.10  (-0.15,  0.53) 23.005  (14.68) ----- 
GAM 0.64  (0.39,  1.09) 20.012  (4.77) ----- 
GHA 0.05 (-0.11,  0.30) 72.584 (9.24) -1.587  (-4.94) 
GUI 0.64  (0.43,  0.94) 13.184  (1.58) ----- 
GUIB -0.71 (-1.19,  -0.19) 5.047  (12.90) 0.131  (5.73) 
KEN 0.46  (0.18,  0.90) 23.172  (5.35) ----- 
LES 0.33  (0.14,  0.62) 53.982  (23.55) -0.517  (-5.59) 
LIB 0.65  (0.45,  1.03) 19.144  (6.20) ----- 
LIBY 0.37  (0.17,  0.65) 27.531  (7.62) ----- 
MAD 0.14 (-0.18,  0.64) 25.871  (5.65) -0.348  (-1.90) 
MAL 0.38  (0.16,  0.80) 23.466  (3.53) ----- 





Table 3: Estimated coefficients for the selected model 
Countries No terms An intercept A linear time trend 
MAU 0.26  (0.08,  0.54) 21.634  (12.06) -0.185  (-2.41) 
MAUR 0.50  (0.29,  0.81) 27.573  (5.54) -0.473  (-2.09) 
MOR 0.25 (-0.02,  0.59) 25.540  (25.21) -0.411  (-10.21) 
MOZ 0.53  (0.36,  0.78) 33.659  (3.13) ----- 
NAM -0.05 (-0.51, 0.67) 33.179  (47.91) -0.164  (-5.64) 
NIG 0.23  (-0.04,  0.62) 15.259  (3.73) ----- 
NIGE 0.57  (0.28,  1.12) 23.513  (2.21) ----- 
REU 1.00  (0.80,  1.26) 29.799  (23.20) ----- 
RWA 0.51  (0.20,  0.96) 18.436  (3.42) ----- 
SAO 0.54  (0.37,  0.81) 27.566  (2.33) ----- 
SEN 0.08  (-0.25,  0.49) 18.513  (8.21) -0.209  (-2.29) 
SEY 0.32  (0.01,  0.89) 10.031  (3.23) ----- 
SIE   0.50  (0.36,  0.73) 27.642  (1.87) ----- 
SOM 0.23  (0.00,  0.56) 54.479  (3.47) -1.158  (-1.85) 
SOU 0.72  (0.42,  1.16) 22.514  (8.26) ----- 
SSOU 0.42  (0.01,  0.81) 66.355  (1.72) ----- 
SUD 0.85  (0.66,  1.06) 41.991  (2.21) ----- 
SWA -0.04  (-0.22,  0.22) 38.866  (38.63) -0.296  (-7.01) 
TAN 0.48 (0.35,  0.70) 20.331  (2.84) ----- 
TOG 0.10 (-0.21,  0.54) 11.156  (3.74) -0.210  (-1.75) 
TUN 0.68  (0.55,  0.90) 23.205  (15.63) ----- 
UGA 0.79  (0.54,  1.20) 65.857  (2.07) ----- 
ZAM 0.49  (0.33,  0.72) 43.206  (1.53) ----- 
ZIM 0.00 (-0.22,  0.37) 9.002  (5.16) ----- 










Table 4: Summary of the results for d 
d  <  0   (Anti-persistence) 
Guinea-Bissau   (-0.71). 
d  =  0   (Short memory or I(0) behaviour) 
Chad  (-0.35),   
Burundi  (-0.14)   
Comoros  (-0.08)    
Namibia (-0.05)    
Swatziland (-0.04)    
Burkina Faso  (0.00)  
Zimbawe  (0.00)  
Benin  (0.05)  
Ghana  (0.05)   
Senegal  (0.08)   
Congo Democratic 
Republic  (0.08) 
Gabon  (0.10)   
Togo (0.10)   
Central African Republic 
(0.11); 
Madagascar  (0.14)   
Mali (0.19)   
Somalia  (0.23) 
Niger (0.23)   
Morocco (0.25)   
Côte d'Ivoire  (0.31)   
Cameroon (0.40). 
0   <   d   <  1     (Fractional integration, long memory or I(d) behaviour) 
Ethiopia  (0.22)   
Mauritania  (0.26)   
Congo-Brazzavile  (0.26)   
Djibouti  (0.29)   
Seychelles  (0.32)   
Lesotho  (0.33)   
Libya  (0.37)   
Malawi  (0.38)   
Equatorial Guinea  (0.41) 
South Sudan  (0.42)   
Eritrea  (0.43) 
Cape Verde  (0.44)   
Kenya (0.46)   
Egypt  (0.46)   
Tanzania  (0.48)   
Zambia  (0.49)   
Mauritius  (0.50)  
Sierra Leone  (0.50) 
Angola  (0.50)   
Rwanda  (0.51)   
Mozambique  (0.53)   
Sao Tome  (0.54) 
Botswana  (0.64)   
Guinea  (0.64)   
Tunisia  (0.68) 
d  =  1   (I(1) behaviour) 
Nigeria  (0.57)   
Gambia  (0.64)   
Liberia  (0.65)   
South Africa  (0.72) 
Uganda  (0.79)   
Sudan  (0.85)   
Algeria  (0.96)   














Table 5: Countries´s income and persistence 









Burundi Malawi Liberia 
Burkina faso Mozambique Uganda 
Central African Republic Sierra Leone   
Congo D. Rep. South Sudan   
Madagascar     
Niger     
Somalia     














Benin Tanzania Gambia 
Comoros Rwanda Sudan 
Chad Ethiopia   



















Cameroon Congo-Brazzavile Nigeria 
Côte d´Ivoire Djibouti   
Ghana Egypt   
Senegal Kenya   
Swaziland Lesotho   
  Sao Tomé& Principe   









Gabon Angola South Africa 
Morocco Botswana Reunion 
Namibia Cape Verde Algeria 
  Equatorial Guinea   
  Libya   
  Mauritius   
  Seychelles   










Figure 1: Income and persistence of the misery index 
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